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INDSTORMS the world over in- 
Wii their worst blows on metro- 
politan and rural communities with 
low-rise, low-cost and often sub- 
standard housing and other facilities. 
From Corpus Christi in Texas to Luzon 
in the Philippines, from Dacca in 
Bangladesh to Darwin in Australia, the 
appalling results are often indis- 
tinguishable even though local ma- 
terials, design, and terrain may differ 
considerably. 

The Agency for International De- 
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velopment (AID), concerned about 
the recurring global pattern of storm 
disasters, is sponsoring a 3-year Na- 
tional Bureau of Standards _tech- 
nical research study of the problem 
with the cooperation of Philippine 
building officials and government 
specialists from countries affected by 
Caribbean hurricanes, Bay of Bengal 
cyclones, and Atlantic coastal storms. 
The Philippines, known for its fre- 
quent extreme winds, is serving as the 
project's ‘natural laboratory.” 
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This AID/NBS study as produced a 
series of progress reports and work- 
shop proceedings* identifying im- 
proved structural design practices, 
better use of materials to strengthen 
defenses against future extreme 
winds, and improved community 
planning. 

Drawing in part on data from other 
countries, the join project is giving 
attention to: 


—<———— 


— 
-_ 





© Design/engineering practices. For 
example, roof overhangs and wrongly 
placed window and door openings 
contribute to roof failures. The wind 
pressures under the overhang and 
interior pressures push the roof up- 
ward from the pressures beneath. . . . 
Simplified procedures for the calcula- 
tion of wind pressures acting on 
building surfaces have been devel- 
oped. These improved procedures 
provide building professionals with 
more accurate calcuations for better 
building designs. 





*NBSIR’s 74-567, 74-582, and 
75-790 (progress reports), and 
BSS-56 (workshop proceedings). 


® Use of materials. Steel, concrete, 
brick, and plastics compete with 
other materials traditionally accepted 
and naturally occurring in various 
parts of the world—soil, wood, palm 
leaves, coconut husks, jute, hemp, 
even peanut shells (as filler material 
in spaces between roof rafters or 
structural supports). The AID/NBS re- 
searchers are interested in both per- 
formance and economic feasibility. 
Many kinds of material are reviewed, 
and alternate designs especially con- 
sonant with traditional materials, or 
combining some of these materials 
with new design features, are sug- 
gested. 
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® Popular acceptance or rejection. 
The ease or difficulty of gaining ac- 
ceptance of proposed new types of 
construction depends in large part 
on local culture, tradition, and psy- 
chology. Such factors are included as 
part of the AID/NBS project. 
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location. Destructive 
winds wreak less havoc when com- 
munities can be so placed as to take 
advantage of natural protection. 


© Strategic 


® Assessing housing needs. A method 


has been developed to allow a 


country’s planners, economists, pub- 
lic officials and other decision-makers 
to assess housing needs up to 20 
years into the future. O 





EXTREME WIND STUDY, a 
16-minute 16-mm. color motion 
picture, has been released 
by the National Bureau of 
Standards. In contrasting scenes 
of “killer’-storm destruction, 
laboratory research, and inter- 
national conference work ses- 
sions, the film depicts an inter- 
national project that is now 
nearing completion. 

Sponsored by the Agency for 
International Development with 
NBS technical support in co- 
operation with the Philippine 
Advisory Committee, the proj- 
ect is aimed at the development 
of improved design criteria and 
methodology for low-rise build- 
ings to better resist the effects 
of extreme winds. Noel J. 
Raufaste, Jr., is project coor- 
dinator and Dr. Richard D. Mar- 
shall is principal investigator; 
both are with the NBS Center 
for Building Technology, Insti- 
tute for Applied Technology. 

EXTREME WIND STUDY is 
available on free loan from As- 
sociation Sterling, 600 Grand 
Avenue, Ridgefield, N.J. 07657. 
Prints of the film can be pur- 
chased for $73.25 from the Na- 
tional Audiovisual Center, 
General Services Administra- 
tion, Washington, D.C. 20409, 
attention Order Department. 














HESE two stories illustrate dramat- 

ically what countless Americans 
have been discovering—that the pur- 
chase of a relatively inexpensive de- 
tector may save their homes—and 
lives—in the event of a fire. Smoke 
detector sales reached 50,000 when 
they came on the market in 1971. 
Last year sales rose to more than 1 
million. And more companies are 
getting into the lucrative field. 

The Commerce Department's Na- 
tional Fire Prevention and Control 
Administration is spearheading a drive 
to inform the public of the capabili- 
ties and benefits of early-warning fire 
detection. With increased public 
awareness has come a demand for 
authoritative information on the pur- 
chase and installation of smoke de- 
tectors. A focal point for such infor- 
mation is the Center for Fire Research 
at the National Bureau of Standards. 

Richard G. Bright, a senior research 
engineer, has been studying smoke 
and heat detectors at NBS for the past 
3 years and is chairman of a commit- 
tee of the National Fire Protection 
Association which has issued a stand- 
ard for the installation, maintenance, 
and use of household fire warning 
equipment. Bright has recently been 
joined by Richard Bukowski, a re- 
search engineer who _ previously 


SMOKE BETEGIORS 


KOR THE HOME 


by Frederick P. McGehan 
NBS public information specialist 


worked on detectors at Underwriters 
Laboratories, Inc. 

Because of the rising interest in 
home detectors, Bright has been the 
subject of numerous media interviews 
and several television appearances. 
As the result of an interview on the 
nationally-televised Today program in 
April 1975, Bright received more than 
1,000 requests from the public for 
information on detectors. While not 
endorsing brand names, Bright sup- 
plies respondents with basic informa- 
tion on which to base a purchase 
decision. 

There are two basic types of de- 
tectors on the market—heat and 
smoke. Bright finds that smoke de- 
tectors are the best buy. “Heat de- 
tectors are too slow. They require a 
significant buildup of heat before 
they operate,” he says, adding that 
the temperature at the ceiling has 
to reach at least 65.5°C. In some 
cases it is not until close to flashover 
—when the entire room becomes 
consumed in flame—that the heat 
detector signals an alarm. 

Heat detectors, Bright finds, are 
unreliable in detecting a fire other 
than in the room in which they are 
installed. Thus to protect a house ade- 
quately may require from 5 to 10 

turn page 


DIMENSIONS / NBS 





BEDROOM 





* 
BEDROOM BEDROOM 











BASEMENT 








all 
KITCHEN BEDROOM | BEDROOM 


(*) 











faa’ 
(A ) 





LIVING ROOM BEDROOM 














HEAT 2 SMOKE 


DETECTION DETECTORS 
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How Many and Where? 


How many detectors you need and 
where to place them depend in large 
measure on the type of house or 
apartment you live in. 

If you live in a one-story house with 
a common corridor joining your 
bedrooms, one smoke detector 
mounted on the corridor ceiling or 
wall near the living area—not the 
bedrooms—should offer the best 
protection. If mounted on the wall, 
the detector should be 15 to 30 
centimeters below the ceiling. This is 
because smoke tends to flow along 
the ceiling. 

If you live in a multi-level house 
where there are sleeping areas on 
more than one floor, separate smoke 
detectors should be placed outside 
each of these areas. If the bedrooms 
are clustered around the top of the 
stairs, then the detector should be 
installed at the top of the stairs. 

In any style house it is important to 
locate the detector between the 
bedrooms and other living areas so 
the detector can intercept smoke 
before it reaches the bedroom area. 
The detector should be close enough 
to the bedrooms so that alarm can be 
heard in the bedrooms, even with the 
doors closed. 

The National Fire Protection 
Association recommends that if the 
living unit has a basement, a smoke 
detector should be placed along the 
basement stairway. A U.S. study 
showed that 11 percent of home fires 
started in basements. 





Smoke continued 


heat detectors, at a cost of $50 to 
$70 each. 

“Smoke detectors by their very 
nature can monitor smoke far from 
the point of origin because smoke 
moves—rising to the ceiling or up 
stairways,” Bright says. As a result, 
one smoke detector placed on the 
ceiling or wall of a hallway outside 
the bedroom areas should provide 
adequate fire warning in most houses. 
The sleeping quarters are the most 
vulnerable because about 60 percent 
of all fatal household fires occur be- 
tween 10 p.m. and 6 a.m., when oc- 
cupants are asleep. 

Bright believes that between 40 and 
50 percent of the lives lost in home 
fires could be saved with the installa- 
tion of one or more smoke detectors. 
A study of 200 fire deaths in the 
Washington, D.C. metropolitan area 
by Francis Brannigan, associate pro- 
fessor of fire science at Montgomery 
Community College, showed that in 
49 percent of the cases people could 
have saved their lives if they had 
had smoke detectors in their homes. 

There are two basic types of smoke 
detectors—photoelectric and ioniza- 
tion chamber. Bright finds each has 
its own advantages and disadvantages. 

The photoelectric detector has a 
chamber containing a photoelectric 
cell. When a light shines across that 
chamber under normal conditions 
the photoelectric cell does not regis- 
ter. However, when smoke is present 
in the chamber it reflects light back 
into the photoelectric cell, causing 
the detector to sound an alarm. 

According to Bright, the ionization 
detector is a bit faster in detecting 
flaming fires while the photoelectric 
detector is faster in reacting to smoky 
fires. If the ionization detector is 
placed too close to the kitchen area, 


(Photo by Mark Helfer) 


it may give an occasional false alarm 
as the result of smoke generated by 
cooking. 

There are two ways to power 
smoke detectors—by battery or by 
120 volt house current. The battery- 
operated detector is simpler to in- 
stall, requiring no connection to an 
electrical outlet. The battery, how- 
ever, has a lifetime of about 1 year. 
These detectors emit a “chirp” sound 
when the battery is about to wear 
out, allowing the homeowner to get 
a replacement. 

“We would recommend that taking 
the time and trouble to put in a 
120-volt unit is worth it,” Bright says. 
Most of these detectors come with 
270 centimeters of line cord. The al- 
ternative is to hire an electrician to 
install an outlet on the ceiling or high 
up on the wall. This should add $25 
to $50 to the cost. A power outage, of 
course, would knock out this system. 
There is at least one detector on the 
market that operates off of house cur- 
rent but also has a non-rechargeable 
battery as a backup power system. 

No matter which detector is pur- 
chased, Bright advises that a warning 
device should not take the place of 
an escape plan for the family mem- 
bers. Depending on the type of fire 
and warning system, a family may 
have between 2 minutes and an hour 
to get out of a house or apartment 
before conditions become _intoler- 
able. Drills should be held so that 
family members know what to do in 
a fire situation, including the possi- 
bility of escaping through bedroom 
windows. 

“The best fire detection equipment 
does no more than tell you a fire is 
in progress. From this point on what 
happens is up to you,” Bright says. 0 
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by Madeleine Jacobs 
NBS public information specialist 


A‘ unexpected flat tire due to 
undetected flaw in the material 
can cost you time, money, aggrava- 
tion, and possibly cause an accident. 
A failure in a reactor due to an un- 
detected flaw in a key component 
can cause the shutdown of a nuclear 
power plant and deprive an area of 
its full power requirements. An un- 
suspected defect in an aircraft as- 
sembly can cause even more disas- 
trous consequences. 

Today, many such failures are be- 
ing prevented thanks to a system of 
test methods that detects flaws and 
defects in materials before the fail- 
ures occur—in fact, before the 
materials are put into service. Called 
“Nondestructive Evaluation (NDE),” 
the system is potentially applicable 
to inspection of such high-technology 
products as nuclear reactors and 
supersonic aircraft as well as to in- 
spection of more consumer-oriented 
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products such as batteries for pace- 
makers and parts for surgical im- 
plants. 

Actually, NDE is not a_ single 
method, but rather a name used to 
describe a variety of techniques that 
can be used to examine materials 
without destroying or damaging the 
material during the examination pro- 
cedure. Some of these methods, such 
as X-radiography, have been used for 
many years. Others, such as neutron 
radiography and acoustic emission, 
are just now coming into wider use 
as NDE methods. 

Whatever the method, NDE is in- 
creasingly popular, especially since 
materials are becoming more costly 
and are being used in applications 
where performance is critical. NDE is 
a major way to assure quality con- 
trol during manufacture of goods 
and to provide trouble-free service if 
used as an inspection tool over the 
lifetime of the product or structure. 


Improved Standards 


Despite the increasing use of NDE 
methods for practical purposes, there 
are definite needs to improve the 
measurement methods and to relate 


measurements to the actual perform- 
ance of the material. The National 
Bureau of Standards has established 
a Nondestructive Evaluation Program 
to assist industry and other govern- 
ment agencies in this area. 

“The overall objective of the pro- 
gram is to improve the reliability of 
materials and_ structures through 
standardized NDE measurement pro- 
cedures,” says research physicist 
Harold Berger. Berger heads the new 
program and is one of the pioneers 
in the development of applications of 
neutron radiography, an increasingly 
used NDE method. The program will 
include technical investigations of 
standards for NDE methods, both 
physical calibration standards and 
procedural documents such as recom- 
mended practices, characterization of 
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NDE continued 


instruments, development of im- 
proved techniques, and the assess- 
ment of the relation of NDE measure- 
ments to materials performance. 

The new NBS program is located 
organizationally in the Institute for 
Materials Research, Berger explains, 
but it coordinates related NDE work 
throughout the Bureau. Nearly two 
dozen NBS scientists are involved. 
Also cooperating in the program are 
industry, technical societies, and 
government agencies. Cooperating 
groups include the American Society 
for Testing and Materials, the Ameri- 
can Society for Nondestructive Test- 
ing, Argonne National Laboratory, the 
Electric Power Research Institute, the 
Nuclear Regulatory Commission, the 
National Institutes of Health, the Air 
Force Materials Laboratory, the Army 
Materials and Mechanics Research 
Center, the National Aeronautics and 
Space Administration, and the U.S. 
Navy. 


Major Advantages 


Berger explains that NDE tech- 
niques offer a major advantage over 
other methods of inspection. Many 
such methods today are performed by 
taking only a random sample of a 
production lot and _ literally dis- 
mantling the object to see if there are 
any flaws or defects. In this type of 
inspection method there is always a 
possibility that a product not included 
in the sample might be flawed. With 
NDE methods, it is possible to in- 
spect ever item in a lot if this is 
desired. 

“Nondestructive testing has an 
obvious impact on improved safety,” 
Berger says. ‘“When faulty com- 
ponents are found by in-service in- 
spection and repaired or replaced 

continued on page 20 











NDE 


Nondestructive evaluation represents a class of industrial inspection 
techniques used for assigning the integrity of materials or assemblies 
without impairing their usefulness. NDE tests are designed to reveal 
the presence of harmful defects such as cracks, porosity, inclusions, and 
similar inhomogeneities. In addition, NDE methods should detect more 
subtile inhomogeneities such as those associated with grain size or 
Orientation, internal stress, compositional variations, cold work, and 
the like, since these variations also may seriously influence the useful 
life of the component. In each case, the goal of the NDE test must be 
to identify the inhomogeneity in terms of size and location. In this way, 
the influence of the defect on materials performance can be reliably 
assessed. 


NDE measurements yield information useful for: 

® eliminating defective materials prior to expensive machining or fabri- 

cation 

® determining the condition of materials or assemblies after a period 

of use 

® monitoring to detect signs of failure during operation 

® aiding effective failure analysis to minimize future failure problems. 

The NDE methods commonly used in industry tend to be comple- 

mentary, and it is not unusual to find more than one method used 
to inspect an object. 
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Comparison 

of Common 
Nondestructive 
Evaluation 
Methods 


Method Characteristics Advantages 
Detected 


Ultrasonics Changes in Can penetrate thick 
acoustic imped- materials; excellent 
ance caused by for crack detection; 
cracks, nonbonds, can be automated. 
inclusions, or 
interfaces. 


Radiography Changes in density Can be used to in- 
from voids, in- spect wide range of 
clusions, material materials and thick- 
variations; place- nesses; versatile; 
ment of internal film provides record 
parts. of inspection. 


Visual- Surface character- Often convenient; 
Optical istics such as can be automated. 
finish, scratches, 
cracks, or color; 
strain in trans- 
parent materials. 


Eddy Changes in electri- Readily automated; 
Currents cal conductivity moderate cost. 
caused by material 
variations, cracks, 
voids, or inclu- 
sions. 


Liquid Surface openings Inexpensive, easy 
Penetrant due to cracks, to use, readily 
porosity, seams, portable, sensi- 
or folds. tive to small surface 
flaws. 


Magnetic Leakage magnetic Inexpensive, sensi- 
Particles flux caused by tive both to surface 
surface or near- and near-surface 
surface cracks, flaws. 
voids, inclusions, 
material or 
geometry changes. 
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Limitations 


Requires coupling to 
material either by 
contact to surface or 
immersion in a fluid 
such as water. 


Radiation safety 
requires precautions; 
expensive; detection 
of cracks can be 
difficult. 


Can be applied only 
to surfaces, through 
surface openings, or 
to transparent 
material. 


Limited to electrically 
conducting materials; 
limited penetration 
depth. 


Flaw must be open to 
surface. Not useful 
on porous materials. 


Limited to ferro- 
magnetic material; 
surface preparation 
and post-inspection 
demagnetization may 
be required. 


Sample 


Adhesive assemblies for 
bond integrity. 


Pipeline welds for penetra- 
tion, inclusions, voids. 


Paper for surface finish. 


Heat exchange tubes for 
wall thinning and cracks. 


Turbine blades for surface 
cracks or porosity. 


Railroad wheels for cracks. 

















Deadbolt lock. 





This information resulted from 
research performed by the 

Law Enforcement Standards 
Laboratory, National Bureau of 
Standards, under the sponsorship of 
the National Institute for Law 


Enforcement and Criminal Justice, U.S. 


Department of Justice. Pamphlets 
containing identical materia! are 
available free of charge from the 
Consumer Information Center, Pueblo, 
Colo. 81009. 


KOME SECURITY 


F you’re worried about the increas- 

ing threat to the security of your 
home and personal belongings, you 
have good cause. From 1968 to 1973, 
burglaries increased 31 percent. In 
1973, residential losses due to burg- 
lary were $543 million. In the same 
year, 1,211 out of every 100,000 
residences were burglarized. 

If you want to protect your home 
against burglary, the place to start 
is your door. Almost all intruders will 
try to get through the doors before 
resorting to the windows. If you have 
the right kind of doors, locks, frames 
and hinges, you can increase your 
chances of keeping burglars out— 
and your valuables in. 

One easy way to make your home 
more resistant to forced entry is by 
correcting door construction prob- 
lems. 


General Door Construction 
Problems 


One of the most common ways a 
burglar breaks through doors is by 
breaking the strike out of the door 
frame. The strike is the metal plate 
attached to the side of the door frame 
where the bolt latches the door. Fre- 
quently, the screws used to attach the 
strike to the frame are too short, so 
the strike is easy to break loose from 
the frame. Screws that are long 
enough to go all the way through the 
frame and into the wall studs will 
make the strike more burglar-resis- 
tant. Using a longer than normal strike 
will also make the door more secure 
because a bigger strike, secured by 
long screws, is harder to break out 
of the frame. 

Burglars often break through the 
glass in and around doors to reach 
in and open the door from the in- 
side. So, if your house has panes of 
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Sliding glass door lock 





glass large enough to reach through, 
and within 1 meter of the door knob 
or any locking part of the door, you 
need to take extra precautions. The 
glass should either be covered with 
protective grillwork or replaced with 
a burglar-resistant type of material. 

Tempered glass is increasingly be- 
ing used in place of ordinary glass 
because it is more resistant to shat- 
tering. Laminated glass, acrylic plastic, 
and polycarbonate plastic are even 
better choices for vulnerable doors 
and windows because they are more 
difficult to break. 

Be careful not to install mail slots 
within reach of the inside door knob 
or lock. It’s easy for burglars to open 
doors through such openings. You 
can protect against many ‘reach- 
through” break-ins by adding a 
double cylinder lock. This type of 
lock can only be opened with a key, 
whether you're inside or outside the 
door. 

Jalousie doors (doors with glass 
slats that angle out) also pose prob- 
lems. It is possible to manipulate the 
crank or knob that opens the glass 





Strike plate with long screws. 
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section from outside the door. You 
can prevent this by removing the 
knob or lever when it is not in use. 
As another security measure, you can 
drill a small hole through both the 
housing and the shaft of the knob 
or lever. Then you can insert a pin 
through the hole to prevent the crank 
from being turned. 

Sliding glass patio doors are par- 
ticularly vulnerable break-in points. 
The doors can often be removed by 
lifting them from the grooves they 
slide in—even from the outside. 
Spacers or protruding screw heads 
can be installed in the grooves over 
the door to prevent this type of re- 
moval. Many patio doors have rather 
weak latches, which can easily be 
broken by prying the door away from 
the frame. Placing a piece of pipe or 
a broom handle in the bottom 
grooves can prevent the door from 
being opened if the latch is broken. 
You may also want to add a stronger 
than normal lock to these doors. 
There are special sliding door locks 
that are both strong enough and of 
such a design as to prevent removal 
of the door. 

The manner in which conventional 
wooden door frames (often called 
the door jambs) are attached to the 
wall can also pose a security prob- 
lem. Frequently, there is a space be- 
tween the door frame and the wall 
studs (the part of the wall to which 
the frame is attached) that allows 
the frame to be spread so as to dis- 
engage the lock. This problem can 
be corrected by putting wood spacers 
between the frame and studs where 
the strike plate and the hinges are 
attached. If you have a metal door 
frame installed in a masonry wall, 
you should be sure that the space 

continued on page 22 








Chain lock 
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Sounds of Silence 


Members of the Juilliard String 
Quartet on March 31 tested old and 
new instruments in the anechoic 
chamber at NBS. In this unique cham- 
ber, more than 99 percent of the 
sound above 50 Hertz is absorbed. 
Since sound reflection off the walls 
is eliminated, the chamber has a feel- 
ing of “free space.”” While NBS scien- 
tists made measurements, Quartet 
members tested the true acoustical 
properties of their own rare 17th and 
18th century instruments with those 
of a matched set of new instruments 
made by Massachusetts instrument- 
maker Marten Cornelissen. Normally, 
the anechoic chamber is used by NBS 
scientists to calibrate microphones, 
community noise analyzers, hearing 
aids, police sirens, and other objects 
that make or measure noise. 





Data Center for Coal Conversion 
Materials 


NBS, in cooperation with the 
Energy Research and Development 
Administration, has started a data 
center for failure analysis of materials 
used in coal conversion systems. The 
data center collects, evaluates, and 
disseminates information related to 
the failure analysis of materials used 
in coal gasification and coal lique- 
faction plants and equipment. The 
purpose is to provide operating and 
design personnel with information 
and service-life characteristics of ma- 
terials exposed to various hostile en- 
vironments. The data are made avail- 
able through the ERDA Materials and 
Components Newsletter, reports to 
ERDA Program Managers, direct re- 


ports to operating and design engi- 
neers, publications, and presentations 
at technical meetings. 


Mandatory Energy Labeling 


An energy labeling program for 
consumer products has become 
mandatory under the Energy Policy 
and Conservation Act. NBS is re- 
quired to develop test procedures 
for estimating the annual operating 
costs of appliances and equipment 
and to provide at least one other use- 
ful measure of energy consumption 
to assist consumers in making pur- 
chasing decisions. The Federal Energy 
Administration has responsibility for 
administering the Act. The Federal 
Trade Commission has _ regulatory 
authority. Appliances and equipment 


covered by the Act are refrigerators 
and__refrigerator-freezers; freezers; 
dishwashers; clothes dryers; water 
heaters; room air conditioners; home 
heating equipment, not including 
furnaces; television sets; kitchen 
ranges and ovens; clothes washers; 
humidifiers and dehumidifiers; cen- 
tral air conditioners; furnaces; other 
consumer products as required. 


Computer Workshop 


NBS, the Electronic Industries As- 
sociation, the Association for Com- 
puting Machinery (SIGGRAPH), and 
the Institute of Electrical and Elec- 
tronic Engineers (Computer Society 
Technical Committee on Machine Pat- 
tern Analysis) will cosponsor a Work- 
shop on Standards for Automatic 
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Image Pattern Recognition to be held 
June 3 and 4 at NBS. The Workshop 
will consider the issues related to the 
development of data bases in a stand- 
ard format on magnetic tape. Such 
benchmark images would allow inter- 
comparison of various approaches to 
automatic pattern recognition. The 
issues of subject matter, tape format, 
and documentation will be high- 
lighted. For further information, con- 
tact Dr. John Evans, NBS, A130 Tech- 
nology Bldg. Washington, D.C. 20234. 
Phone (301) 921-2381. 


Magnetic Disk Calibration 


NBS has extended its low and 
medium density magnetic disk cali- 
bration services to include the new 
high density data surfaces. Submitted 
disks will be calibrated with respect 
to the NBS primary standard reference 
data surface on two tracks at two 
frequencies. For further information, 
contact the Data Acquisition and 
Storage Section, NBS, B212 Tech- 
nology Bldg., Washington, D.C. 
20234. Phone (301) 921-3723. 


Frequency Symposium 


The second Symposium on Fre- 


quency Standards and Metrology 
sponsored by NBS and the Interna- 
tional Union of Radio Science will be 
held July 5-7, 1976, at Copper Moun- 
tain, Colo. Frequency standards 
throughout the electromagnetic spec- 
trum will be covered, such as micro- 
wave beams, storage devices, stabi- 
lized lasers, infrared and optical 
beams, 2-photon techniques, aspects 
of time and length standards, infrared 
and visible frequency synthesis, meas- 
urement principles and _ limitations, 
and the relation of this field to 
specific scientific disciplines such as 
relativity. For further information, 
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contact Helmut Hellwig of the Time 
and Frequency _ Division, NBS, 
Boulder, Colo. 80302. Phone (303) 
499-3277. 


Solar Heating Equipment 
Standards 


NBS is developing Intermediate 
Minimum Property Standards that the 
Department of Housing and Urban 
Development's Federal Housing Ad- 
ministration can use to determine the 
acceptability of solar heating equip- 
ment for mortgage insurance. As 
feasible, the standards will establish 
requirements and evaluation proce- 
dures for residential solar hot water 
and space heating systems which are 
comparable to those presently used 
for conventional (gas, oil and electric) 
systems. Completion of the standards 
is scheduled for May 1976. 
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(Photo by Mark Helfer) 
Protection for Fire Fighters 


A National Protection Association 
standard for fire fighters’ turnout 
coats, based on NBS work, has been 
accepted by the American National 
Standards Institute. NBS has been in- 


terested in turnout coats since tests 
in 1971 showed that such apparel 
sometimes provided less fire protec- 
tion than did clothing which complied 
with an NBS-developed standard for 
small children’s sleepwear. 


New Tungsten SRM’s 


Two new tungsten Standard Refer- 
ence Materials have been issued by 
NBS. SRM 730 is for thermal con- 
ductivity; the other, SRM 799, is for 
electrical resistivity. Both have been 
certified as a function of tempera- 
ture from 4 K to 3000 K. These SRM’s 
will be useful for intercomparing 
thermal conductivity and electrical 
resistivity apparatus, debugging new 
apparatus, and calibrating compara- 
tive apparatus. They are available 
either as sintered or arc cast rods in 
a variety of sizes. Information on 
prices and sizes can be obtained from 
the NBS Office of Standard Reference 
Materials, B311 Chemistry Building, 
Washington, D.C. 20234. Telephone: 
(301) 921-2045. 


Standard for School Paste 


Printed copies of Voluntary Product 
Standard PS 64-75, “School Paste,” 
are now available. The standard was 
processed by NBS under the Volun- 
tary Product Standards procedures of 
the Department of Commerce. The 
purpose of the standard is to estab- 
lish nationally recognized require- 
ments for performance, quality, 
safety, and packaging and to provide 
a basis for common understanding 
among producers, distributors, and 
users of school paste. Order prepaid 
for 35 cents by SD Catalog No. 
C13.20/2:64-75 from the Superinten- 
dent of Documents, U.S. Government 
Printing Office, Washington, D.C. 
20234. O 








Metric Activity Continues to Accelerate 
in Nation’s School Systems 


survey of State education depart- 

ments by the National Bureau 
of Standards finds notable gains in 
metric education during 1975. De- 
partments in all 50 States reported 
some level of metric activity. 

The number of State school boards 
that have adopted formal “go metric” 
resolutions rose from 14 in 1974 to 
26 in 1975, an 86 percent increase. 
These resolutions generally call for 
a phasing-in of metric education and 
often set target dates by which time 
all pertinent textbooks will utilize only 
metric measurements. 

Twenty-six States reported holding 
workshops to acquaint teachers with 
the metric system (18 states reported 
such workshops in 1974), 16 States 
have produced educational television 
films or other visual materials on 
metric (versus eight States that re- 
ported such activity in 1974), and 14 
States have formed metric committees 
to assist in the conversion process 
(a gain of two over 1974). 

Jeffrey V. Odom, chief of NBS’ 
Metric Information Office, noted that 
the signing of the Metric Conversion 
Act of 1975 by President Ford on 
December 23 will add_ further 
stimulus to the “go metric” move- 
ment. The Act sets as national policy 
the coordination and planning of 
increased metric use and establishes 
a 17-member U.S. Metric Board. A 
representative of the educational 
community will sit on that Board. 

Some examples of State metric 
activity: 

In Connecticut, the State Board of 
Education adopted a resolution rec- 
ommending local and regional school 
districts begin metric instruction no 
later than September, 1977. More 
than 50 workshops were held to 
acquaint 1,500 teachers and adminis- 


trators with the metric system. The 
Education Department also plans 
educational television programs on 
metric. 

In Delaware, a “Think Metric 
Week” was held October 12-18, 1975, 
for students in kindergarten through 
high school. A “Think Metric’ news 
letter was distributed to all schools 
and a metric conference is planned 
for business, industry, education, and 
the consumer May 3-4, 1976. 

In Illinois, the State Board of Edu- 
cation, on April 24, 1975, adopted a 
metric policy statement that provides 
metric as the “official instructional 
system of measurement” by 1980 in 
all public schools in the State. Sub- 
sequently the Illinois Office of Educa- 
tion developed guidelines and an 


implementation plan for the change- 
over. 


In Louisiana, the State Legislature 
approved a Resolution encouraging 
the State Department of Education to 
institute metric education programs 
within the State school system. Sub- 
sequently, the State Board of Educa- 
tion approved a plan to implement 
this resolution. A pilot program in 
metric education, funded by $50,000 
from the State Department of Educa- 
tion, has begun in one parish 
(county). 


In Kentucky, the State Department 
of Education adopted a resolution on 
September 10, 1975, requiring schools 
to begin providing instruction in 
metric measurement during the cur- 
rent school year and give “major 
emphasis” to metric by the 1980-81 
school year. 


In Michigan, the State School Com- 
missioner has made metric educa- 
tion a Bicentennial Horizons Goal for 
the State Department of Education 
during 1976. A complete set of guide- 
lines for metric education will be 
distributed throughout Michigan 
schools as part of this project. 

In New York State the Commis- 
sioner of Education issued a policy 
statement on January 17, 1975, that 
encouraged the development of pilot 
school districts to produce metric 
education programs that could be 
applied statewide. More than 60 
workshops on metric were given for 
teachers in New York during the 
1974-75 school year. 


For additional information about 
metric education, contact the Metric 
Information Office, NBS, Washington, 
D.C. 20234, (301/921-2658). This 
office has established a_ national 
speakers bureau and welcomes in- 
quiries from interested groups and 
organizations. 0 
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Successes in Teaching Metric 
Described in Publication 


new publication from the Com- 

merce Department's National 
Bureau of Standards describing ‘’Suc- 
cessful Experiences in Teaching 
Metric” will be a valuable resource 
for teachers planning a metric cur- 
riculum. 

The 106-page NBS Special Publica- 
tion 441 contains papers presented 
at a well-attended conference on 
metric education held at NBS May 
20-21, 1975. It offers the experience 
of 17 teachers and administrators who 
successfully introduced metric into 
their classrooms and school systems. 
It also includes presentations by 
Senator Claiborne Pell of Rhode 
Island and Dr. Richard W. Roberts, 
former director of NBS and currently 
Assistant Administrator of the Energy 


Research and Development Adminis- 
tration. 

Covered in the publication are 
papers dealing with metric and ele- 
mentary education, science and 
mathematics education, school librar- 
ies, home economics, sports and 
physical education, and audio visual 
aids. Other papers in the publication 
deal with preservice teachers train- 
ing, metric education workshops, 
principles and practices of teaching 
metric, administrative aspects of 
metric education at State and local 
levels, teaching metric for the blind, 
and benefits gained from English and 
Australian experiences in metric con- 
version programs. 

Interest in metric was heightened 
December 23 when President Ford 


signed into law the Metric Conver- 
sion Act of 1975. The law provides 
for creation of a 17-member U.S. 
Metric Board to coordinate voluntary 
conversion to the metric system. 

Copies of NBS Special Publication 
441 may be ordered prepaid for $2.30 
by SD Catalog No. C13.10:441 from 
the Superintendent of Documents, 
U.S. Government Printing Office, 
Washington, D.C. 20402. 

Foreign remittances must be in 
U.S. exchange and include an addi- 
tional 25 percent of the publication 
price to cover costs. Order microfiche 
copies prepaid by NBS designation 
from the National Technical Informa- 
tion Center, Springfield, Va. 22151; 
the price is $2.25 (domestic) or $2.95 
(foreign) a copy. Oo 





Supplement to Energy 
Handbook, EPIC, Available 


supplement to the popular Energy 

Conservation Program Guide for 
Industry and Commerce (EPIC) is 
now available to help large and small 
businesses achieve significant energy 
savings. 

Prepared by the National Bureau 
of Standards and the Federal Energy 
Administration, the 89-page EPIC sup- 
plement contains revisions to the 
original publication and additional 
ideas and suggestions to establish or 
improve successful energy conserva- 
tion programs in industry, commercial 
firms, hospitals, universities, research 
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Saving 


institutes, public utilities, and other 
energy-using organizations. 

The supplement and the original 
EPIC guide, published in September 
1974, are intended to be used to- 
gether. Both can be purchased from 
the Government Printing Office. In- 
dividual copies of EPIC and the sup- 
plement cost $2.90 and $2.25 respec- 
tively, with quantity discounts avail- 
able. 

The EPIC supplement contains a 
reorganized and simplified explana- 
tion of how to implement an energy 
conservation program. It also expands 


the checklists of Energy Conserva- 
tion Opportunities (ECO’s) found in 
EPIC. ECO’s, a key part of the guide, 
are one-sentence tips suggesting 
specific ways to conserve energy in 
13 functional and operating areas, 
such as commercial practices, electric 
power, process changes and materials 
handling. 

More than 200 ECO’s are suggested 
in the 212-page EPIC handbook. 
These checklists are referenced and 
supported by actual case histories 
illustrating how energy savings have 
already been achieved in many or- 
ganizations. Illustrations are based on 
industrial and commercial experi- 
ences. In addition to a brief descrip- 
tion of the action taken to achieve 
energy savings, the case histories in- 
clude graphs, tables, and sample 
calculations from which a company 
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EPIC continued 


can estimate its potential for saving 
energy and reducing costs. 

The supplement contains 2 dozen 
additional case studies. For example, 
from the supplement a company 
could learn precisely how one manu- 
facturing plant saved $14,000 a year 
by installing a waste heat recovery 
system in two steam boilers. 

Other section of EPIC provide sup- 
porting information for a conservation 
program. Sections are devoted to 
data and conversion factors pertinent 
to energy conservation, financial 
analysis procedures for evaluating 
projects, sources and organizations 
to contact for information on energy 
conservation, possible safety, health, 
and pollution considerations that may 
impact on conservation measures, 
techniques for developing employee 
participation in an energy conserva- 
tion program, a brief guide to the 
existing technology and instruments 
for measuring energy-related flows, 
and a bibliography of energy con- 
servation articles. 

The supplement adds information 
to some of these sections, such as the 
regulations of the Occupational Safety 
and Health Administration. 

EPIC and the EPIC supplement are 
available as pre-punched three ring 
books that are intended to be col- 
lated in a three ring binder. EPIC can 
be ordered at $2.90 a copy (25 per- 
cent discount on orders of 100 or 
more) by sending check, money order 
or Superintendent of Documents 
coupons to Government Printing 
Office, Washington, D.C. 20402. 
Please use SD Catalog No. C13.11:115 
when ordering copies of EPIC. The 
EPIC supplement can be ordered at 
$2.25 a copy (25 percent discount 
on orders of 100 or more), SD. Cata- 
log No. C13.11:115/1. O 
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NBS Issues Aids for COBOL 


Program Conversion 


HE National Bureau of Standards 

has issued aids to assist in the 
design and conversion of programs 
that are to be compiled in accord- 
ance with the revised 1974 COBOL 
standard (FIPS PUB 21-1), the Federal 
adoption of American National Stand- 
ard COBOL (X3.23-1974). 

The NBS publication, designated 
Federal Information Processing Stand- 
ard Publication (FIPS PUB) 43, con- 
tains a detailed listing of COBOL 
language additions, deletions, and 
changes and a side-by-side compari- 
son of language elements in the 
earlier version of the standard (FIPS 
21-X3.23-1968) and the 1974 standard 
COBOL. 

COBOL (the Common Business- 
Oriented Language) is the major com- 
puter programming language used 
by government agencies. COBOL, 
currently the only Federal standard 
computer language, is maintained 


through voluntary user and industry 
standardization efforts. 

The aids were developed by an 
interagency task group on COBOL 
(FIPS Task Group 9) as a means of 
informing COBOL users of the differ- 
ences between the two versions of 
the COBOL standard and as a handy 
reference in converting existing 
COBOL programs for use with com- 
pilers conforming to the revised 
specifications. 

FIPS PUB 43, entitled “Aids for 
COBOL Program Conversion (FIPS 
PUB 21 to FIPS PUB 21-1)” is avail- 
able from the Superintendent of 
Documents, U.S. Government Print- 
ing Office, Washington, D.C. 20402 
(SD Catalog No. C13.52:43) at a cost 
of $1.10. Microfiche copies are avail- 
able from the National Technical In- 
formation Service, 5825 Port Royal 
Road, Springfield, Va. 22151 (refer to 
NBS-FIPS-PUB-43 and title). O 





Key to Data on Cryogenic Fluid 


Mixtures Published 


_ = National Bureau of Standards 
Cryogenic Division has prepared a 
comprehensive guide to the experi- 
mental phase equilibria and thermo- 
dynamic properties data on binary 
and multi-component mixtures of the 
molecular species most often en- 
countered in low-temperature appli- 
cations. 

Published under the title, “Equilib- 


rium Properties of Fluid Mixtures— 
A Bibliography of Data on Fluids of 
Cryogenic Interest,” the guide aims 
to provide complete references to 
all experimental data available up 
to 1975 on fluid mixtures of cryogenic 
interest. It thus assembles for research 
workers and engineers references to 
the data essential to accurate design 
of all low-temperature separation, 
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purification and liquefaction systems 
impacting the LNG (liquefied natural 
gas), petroleum processing, and air 
separation industries. 

Data are categorized in ten inde- 
pendent sections and cover combina- 
tions of 26 molecular species: solid- 
liquid, solid-vapor, solid-liquid-vapor, 
liquid-liquid, liquid-vapor, and gas- 
gas systems; liquid mixtures and gas 
or vapor mixture densities; Joule- 
Thomson coefficients; and calori- 
metric measurements. 

Each section contains a chart show- 
ing at a glance the availability of 
data for each binary system, a bibli- 
ography, a table describing the type 
and extent of data available for each 
binary system, and a similar table for 
ternary and higher systems. 

Selected physical properties of the 
molecular species considered have 
also been conveniently listed, namely: 
molecular weight, triple point, 
normal boiling point, critical tempera- 
ture, and critical pressure. 

Authored by Michael J. Hiza, Arthur 
J. Kidnay, and Reid C. Miller, the 
bibliographic guide is a 160-page, 
hard-cover, large-format volume in 
the NSRDS (National Standard Refer- 
ence Data System) Bibliographic 
Series of the NBS Office of Standard 
Reference Data. Copies are available 
at $29.50 each from IFI/Plenum Press, 
227 West 33rd Street, New York, N.Y. 
10011. 
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New Research Associate Program 
for Metal SRM’s 


HE National Bureau of Standards 

and the American Society for Test- 
ing and Materials (ASTM) have estab- 
lished a new Research Associate Pro- 
gram at NBS in the area of Standard 
Reference Materials. 

Under the new program, ASTM is 
sponsoring a research associate to 
work at the NBS facilities in Gaithers- 
burg, Md., in the Standard Reference 
Materials (SRM) program. The objec- 
tive of the NBS/ASTM venture is to 
maintain the availability of current 
metals-related SRM’s and to develop 
new SRM’‘s for use in laboratories of 
metals and related materials indus- 
tries. 

NBS SRM’s are materials whose 
chemical composition or particular 
chemical or physical properties have 
been accurately determined and certi- 
fied. About 1000 SRM’s are currently 
available from NBS and are used 
throughout industry and the scientific 
community to calibrate and evaluate 
measurement instruments and _ test 
methods. 

Recently, in response to new na- 
tional concerns, NBS has become 
deeply involved in the development 
of SRM’s for use in environmetnal and 


clinical chemistry applications. Its 
resources being essentially constant, 
NBS has had to look for alternative 
mechanisms in support of its more 
traditional tasks, e.g., the continued 
production of metal SRM’s used in 
that industry to control the quality of 
its Output. Thus, ASTM Committees 
E-2 on Emission Spectroscopy, E-3 on 
Chemical Analysis Metals, and E-16 on 
Sampling and Analysis of Metal Bear- 
ing Ores and Related Materials 
formed a coordinating committee to 
explore how industry, acting through 
ASTM, could interact strongly with 
NBS to insure a continued and in- 
creased supply of these SRM’s. 

This committee recommended that 
an ASTM research associate be ap- 
pointed to work at NBS to determine 
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Metal SRM‘s continued 


what SRM’s are needed and to help 
NBS coordinate their development. 
To fill this position ASTM selected 
James |. Schultz, a former NBS 
chemist. Prior to his retirement from 
NBS, where he worked for more than 
25 years, Schultz held the dual role 
of SRM coordinator for the Analytical 
Chemistry Division and assistant sec- 
tion chief for the Analytical Coordina- 
tion Chemistry Section. Schultz has 
been a member of ASTM and its 
technical committee on chemical 
analysis of metals for 17 years. 
Research associates are trained 
scientists and technicians sponsored 
by industrial companies and trade and 
professional organizations to work at 
NBS on special projects of interest 


to both the sponsor and NBS. The 


sponsoring organization, with the 
advice and consent of NBS, selects 
its Own research associates who re- 
main the employees of the sponsor. 

At the beginning of this year, there 
were 19 programs at NBS involving 
62 research associates. Organizations 
and individuals interested in more in- 
formation on the NBS Research Asso- 
ciate Program, should contact P. R. 
de Bruyn, Industrial Liaison Officer, 
NBS, Administration Building Room 
A402, Washington, D.C. 20234, 301/ 
921-3591. oO 


NDE continued 


before a major failure occurs, every- 
one is safer and economic losses are 
less severe.” 

He also points out that NDE re- 
duces the use of materials and energy 
by minimizing the waste involved in 
producing defective material, elimi- 
nating the need for overdesign of 
products, and permitting the sub- 
stitution of available materials for less 
available. 

“Of course, the economic benefit 
of NDE in the form of increased 
productivity is a major impetus for 
increasing application of the NDE 
technology,” Berger adds. ‘““When de- 
fective material is discovered early 
in the manufacturing process rather 
than after costly fabrication is com- 
pleted, the time, energy, and material 
that would have been used in the 
additional fabrication are saved. 
When NDE data are used to improve 
the production process upstream, 
and thereby minimize the introduc- 
tion of defective material, even 
greater economic. benefits are 
reaped.” 


Six Common Methods 


The NDE program will concentrate 
on the needs for improved measure- 
ment and calibration standards and 
procedures for the six common 
methods used in industry and under 
study at NBS—visual-optical, mag- 
netic particle, ultrasonic, penetrant, 
radiographic (both X-ray and neu- 
tron), and eddy current (see box). 
“Currently, there is significant vari- 
ability in our nondestructive measure- 
ments—variability in terms of con- 
sistent, quantitative, and meaningful 
data,” Berger says. “The purpose of 
the program is to help bring these 
methods to a point where measure- 
ments can be made in a more mean- 


ingful and reliable manner. Ultimately 
it is hoped that reproducibility of 
measurements will be improved and 
calibrations will have traceability to 
NBS.” 


A more difficult task, Berger admits, 
will be trying to relate material be- 
havior to actual NDE measurements 
so that the performance of materials 
under both new and in-service con- 
ditions may be reliably predicted. To 
do this the NDE technology must be 
capable of quantitative and reliable 
flaw detection. In addition, the NDE 
measurement of material properties, 
such as hardness or residual stress, 
will also have to be accomplished. 


Such a program, is already under 
way at NBS in at least field, 
acoustic emission. This program, 
partially funded by the Electric Power 
Research Institute, is aimed at de- 
veloping a theoretical basis for acous- 
tic emission spectral analysis to 
characterize moving cracks or defects. 
The program includes work for im- 
proved transducer calibration. In this 
program the theory to predict the 
acoustic emission spectral characteris- 
tics expected to be emitted by a 
moving defect, such as a crack being 
propogated in a material, will be 
developed and verified by experi- 
mental work in both transparent 
materials and metals. 


The development of advanced 
materials and energy technologies is 
demanding greater performance from 
materials, Berger says, and there is 
an increasing need to qualify ma- 
terials on the basis of their perform- 
ance, not only as they are produced, 
but also throughout their lifetimes. 
The NBS program in Nondestructive 
Evaluation is aimed at helping NDE 
methods meet this challenge. Oo 
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NDT Symposium Set For May 


NBS will host a Symposium on 
Nondestructive Testing Standards in 
Gaithersburg, Md., May 19-21, 1976. 
The meeting will examine present 
nondestructive testing standards, 
point out where they are 
unsatisfactory, and suggest directions 
for improvement. The meeting will be 
cosponsored by the American Society 
for Testing and Materials and the 
American Society for Nondestructive 
Testing. The American National 
Standards Institute is also cooperating 
in the meeting. 





Security continued 


between the jamb and the wall is 
filled with mortar. 


Locks 


Choosing the right lock is a very 
important security consideration. If 
your primary lock is the key-in-knob 
type, it is easily attacked and should 
be replaced with a stronger lock, or 
an additional lock should be installed. 

If the latch bolt on your lock does 
not have a spring plunger that will 
automatically lock the latch when it 
goes into the strike, your door is 
vulnerable. It can be a simple matter 
to stick a thin piece of metal or a 
credit card between the door and the 
frame and open the latch bolt. In 
many cases, a latch bolt that does 
not have an automatic locking mech- 
anism can be replaced by one that 
does, at a low cost. 

The security of your door can also 
be increased by adding a good dead- 
bolt lock. A deadbolt is a straight bar, 
usually rectangular, that is squared 
off at the end and locked only by 
turning a key or knob. The deadbolt 
of a lock, or any slide bolt used to 
back up a primary Jock, should be 
at least 1.6 cm (5 inch) square, made 
of steel or solid brass, and, preferably, 
stick out of the lock more than 1.3 
cm (¥2 inch). A vertical-bolt type of 
deadbolt is particularly effective in 
resisting a burglar who tries to break 
in by forcing the door from the frame 
and is considered to be one of the 
most secure locks available, especially 
for double doors. 

A well-known and often-used lock 
is the chain lock. It allows you to 
open the door a few inches and see 
visitors without undoing the chain. 
DO NOT use chain locks as your 
ONLY accessory lock. Once the door 
is ajar, the chain can either be over- 
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Vertical bolt. 





come by brute force, snipped with 
wire cutters, or removed from its slot 
by reaching through the door and 
jiggling the chain loose. Because of 
the vulnerability of chain locks, peep- 
holes are better for screening visitors. 

MORE THAN ONE ADEQUATE 
EXTRA LOCK ADDS LITTLE OR 
NOTHING TO SECURITY. Too many 
locking devices can, in fact, create 
a fire hazard by interfering with your 
escape during an emergency. This is 
a major concern when a double cylin- 
der lock is used (a lock that requires 
a key to unlock from the inside). Be 
sure the key is accessible to the entire 
family as a safety precaution. 


Hinges 
People often overlook the security 
value of the door hinge. A_ well- 
secured hinge protects a home against 
two types of entry: 
® forcing the door out of the frame 
by applying pressure to the hinged 
side, and 
® removing the hinge pins and lifting 
the door out of its frame. 





Interlocking hinge. 


A door opening outward is less 
vulnerable than one opening inward 
because it is much more difficult to 
pull a door out of its frame than 
to push it in. However, if the door 
does open outward, the hinge pins 
are accessible. By removing them, 
the door can easily be taken out of 
its frame. Therefore, either the hinge 
pins should not be removable, or 
the leaves of the hinges should inter- 
lock when the door is closed. 


The “‘Best’’ Door 

It would be difficult to define the 
“most secure” door because of the 
many combinations of materials and 
the varying quality of workmanship 
in the installation of doors. A wood 
door of solid-core construction, 4.4 
cm (134 inches) thick, should offer 
adequate protection against forced 
entry. The metal doors often used in 
apartments are even better. The door 
should be hung on a well-fitted door 
frame and secured with a good dead- 
bolt lock. 

The strongest, most secure door 
is WORTHLESS if left UNLOCKED. 
MAKE LOCKING YOUR DOOR A 
HABIT, even if you are “just out for 
a minute” or “expecting someone.” 


Checking Security 

lf you can, have your home 
checked for security. Many local 
police departments now have com- 
munity crime prevention programs 
and will gladly conduct a security 
survey of your home, free of charge. 

The information in this article 
resulted from research performed by 
the Law Enforcement Standards Lab- 
oratory, National Bureau of Standards, 
under the sponsorship of the National 
Institute for Law Enforcement and 
Criminal Justice, U.S. Department of 
Justice. 0 
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